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Problem statement
This brief paper concerns Cauchy problem
(1)
where B : X → X is non-invertible linear operator, X is banach space, e.g. B is Fredholm operator, ker B = {0}. The Cauchy problem (1)- (2) is not solvable for arbitrary x 0 making it ill-posed problem in general settings. Let us outline here that high-dimensional differential-algebraic-equations (DAEs) are the special case of such problem. DAEs are in the core of electromagnetic models of power systems. If (1) is solvable then it's necessary
where B * ψ = 0. This problem has been addressed by many authors. The approach described in [1, 2] appears to be productive in practical applications. Nevertheless, due to condition (3), Cauchy problem (1)- (2) is not solvable in most of the cases and it is ill-posed problem is sense of theory [3] . Here readers may also refer to ch. 5 of textbook [4] . In monograph [1] it's demonstrated that in sufficiently general settings, Cauchy problem (1)- (2) is solvable in class of generalized functions.
In the next section we suggest to employ another initial condition for eq. (1) and propose the constructive approach which is easy of implement. We constract operator M ⊂ L(X → X p ), where X p is linear normed space. Th. 1 and Th. 2 make it possible to implement structure regularization of solution of eq. (1) with non-invertible operator B using the special initial condition selection
where c 0 ∈ X 0 instead of conventional Cauchy condition. IVP (1), (4) enjoy unique classic solution crossing the hyperplanes specified in proposed condition (4) . Solution of such regularized IVP (1), (4) depends continuously on selection of c 0 ∈ X p .
Structure Regularization
Let us introduce linear operators
where If conditions 1) and 2) are satisfied then we can introduce functions
be regular skeleton chain. Then function x p (t) satisfies the regular Cauchy problem
Once we have functions x p (t) determined, the rest of the functions x p−1 , . . . , x 0 we construct following recursion
where x 0 is solution of initial problem (1), (4). (1) can be constructed as follows:
where x 1 (t) can be constructed as following recursion
Remark 2 If operator B has degenerate skeleton chain then B is nilpotent operator and unique solution of nonhomogenious eq. (1) can be also constructed as iteration u n (t) = −f (t) + B d dt u n−1 (t), n = 1, . . . , p, u 0 (t) = 0, u p (t) satisfies a given eq. (1).
Such regularization scheme based on skeleton decomposition is applied in [5] for the construction of trajectories passing through the hyperplanes Mx(0) = c 0 . 
